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XML Schemas

http://www.w3.org/TR/xmlschema-0/  (Primer) 
http://www.w3.org/TR/xmlschema-1/ (Structures)
http://www.w3.org/TR/xmlschema-2/ (Datatypes)

Roger L. Costello
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Schema Validators

• Command Line Only

– XSV by Henry Thompson

• ftp://ftp.cogsci.ed.ac.uk/pub/XSV/XSV12.EXE

• Programmatic API

– xerces by Apache

• http://www.apache.org/xerces-j/index.html

– IBM Schema Quality Checker (Note: this tool is only used to check 
your schema.  It cannot be used to validate an instance document
against a schema.)

• http://www.alphaworks.ibm.com/tech/xmlsqc

– MSXML4.0

• http://www.microsoft.com

• GUI Oriented 

– XML Spy

• http://www.xmlspy.com

– Turbo XML

• http://www.extensibility.com
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<location>

<latitude>32.904237</latitude>

<longitude>73.620290</longitude>

<uncertainty units="meters">2</uncertainty>

</location>Ε ίν α ι

valid?Γ ι α

 

ν α

 

ε ίν α ι

valid, 

π ρ έ π ε ι

 

ν α

 

ι σ χ ύο υ ν

 

ο ι

 

ε ξ ής

 

π ε ρ ιο ρ ι σ �ο ί

(data business rules):

1. 

Το

location 

π ρ έ π ε ι

 

ν α

 

α πο τ ε λ ε ί τ α ι

 

α π ό

latitude, 

α κο λο υ θο ύ � ε ν ο

 

α π ό

longitude, α κο λο υ θο ύ � ε ν ο

 

α π ό

 

το

 

π ε ρ ι θ ώ ρ ιο

 

λ ά θο υς

2. 

Το

latitude 

π ρ έ π ε ι

 

ν α

 

ε ίν α ι

 

δ ε κ α δ ι κ ός

 

� ε

 

τ ι � ή � ε τ α ξ ύ

 -90 to +90

3. The longitude 

π ρ έ π ε ι

 

ν α

 

ε ίν α ι

 

δ ε κ α δ ι κ ός

 

� ε

 

τ ι � ή � ε τ α ξ ύ

 -180 to +180

4. 

Τ ό σο

 

γ ι α

 

το

 latitude 

ό σο

 

κ α ι

 

γ ι α

 

το

 longitude 

ο

 

α ρ ι θ � ός

 

τ ω ν

 

δ ε κ α δ ι κ ώ ν

 ψ η φ ί ω ν

 

π ρ έ π ε ι

 

ν α

 

ε ίν α ι

 

α κ ρ ι β ώς
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5. 

Η

 

τ ι � ή

 

το υ

 

π ε ρ ι θ ω ρ ίο υ

 

λ ά θο υς

 

π ρ έ π ε ι

 

ν α

 

ε ίν α ι

 

έ ν ας

 

� η

 

α ρ ν η τ ι κ ός

 

α κ έ ρ α ιο ς

6. 

Η

 

�ο ν ά δ α

 

� έ τ ρ η σ ης

 

το υ

 

π ε ρ ι θ ω ρ ίο υ

 

λ ά θο υς

 

π ρ έ π ε ι

 

ν α

 

ε ίν α ι

 

� έ τ ρ α

 

ή

 

π ό δ ι αΟι π ε ρ ι ο ρ ι σ * ο ί

 

* π ο ρ ο ύν

 

ν α

 

ε κ φ ρ α σ τ ο ύν

 

σ τ α

 XML Schemas
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Validating  

<location>

<latitude>32.904237</latitude>

<longitude>73.620290</longitude>

<uncertainty units="meters">2</uncertainty>

</location>

-

Ε λε γ ξ ε α ν τ ο latitude ε ί ν α ι = ε τ α ξ ύ
-90 and +90

-

Ε λε γ ξ ε α ν τ ο
 longitude 

ε ί ν α ι
 

J ε τ α ξ ύ
-180 and +180

-

Ε λε γ ξ ε α ν δ ε κ α δ ι κ ά
 

ψ η φ ί α ε ί ν α ι 6 γ ι α lat κ α ι lon

...

XML Schema

XML Schema

validator

Τ α δ ε δο � έ ν α
 ε ίν α ι

ok!
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 XML 
Schemas ( DTDs)

• :

–

τ η ς δο X ής τ ω ν
 XML 

ε γ γ ρ άφ ω ν

• «

α υ τ ό
 

τ ο
element 

π ε ρ ι έχ ε ι α υ τ ά

 

τ α

 elements, 

π ο υπ ε ρ ι έχ ο υ ν α υ τ ά
 

τ α

 elements, 

κ λ π

"

–

τ ο ν
 

τ ύπ ο
 

δε δο X έν ω ν

 

κ ά θ ε

element/attribute

• «

Α υ τ ό
 

τ ο
element 

π ρ έ π ε ι

 

ν α

 

ε ί ν α ι

 

α κ έ ρ α ι ο ς

 

~ ε

 τ ι ~ έ ς
 

α π ό

0 

ε ω ς

12,000"  (

Τ α

 DTDs

δ ε ν

 

τ α

 κ α τ α φ έ ρ ν ο υ ν

 

τ όσ ο

 

κ α λ ά

 

σ ε

 

α υ τ ό

 

τ ο

 

ρ ό λ ο

)
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XML Schemas
• ∆

ε ν ε ί� α σ τ ε

 

ε υ χ α ρ ι σ τ η � έ ν ο ι

 

� ε

 

τ α

DTDs

–

Έ χ ο υ ν

 

δ ι α φ ο ρ ε τ ι κ ή

 

σ ύ ν τ α ξ η

–

Έ χ ο υ ν

 

π ε ρ ι ο ρ ι σ � έ ν η

 

δ υ ν α τ ό τ η τ α

 

χ ε ι ρ ι σ � ο ύ

 

τ ύ π ω ν

 δ ε δ ο � έ ν ω ν

•

Τ α

 DTDs

υ π ο σ τ η ρ ί ζ ο υ ν

 

ε λ ά χ ι σ τ ο υ ς

 

τ ύ π ο υ ς

 

δ ε δ ο � έ ν ω ν

.  
∆

ε ν

 

� π ο ρ ε ί ς

 

π

.

χ

. 

ν α

 

π ε ι ς

«

Θ έ λ ω

 

τ ο

 <elevation> 

ν α

 

ε ί ν α ι

 α κ έ ρ α ι ο ς

 

� ε

 

τ ι � έ ς

 

α π ό

0 

ω ς

12,000"

•

Ε π ι θ υ � ί α

 

γ ι α

 

σ ύ ν ο λ ο

 

τ ύ π ω ν

 

δ ε δ ο � έ ν ω ν

 

σ υ � β α τ ό

 

� ε

 

τ ο υ ς

 α ν τ ί σ τ ο ι χ ο υ ς

 

π ο υ

 

σ υ ν α ν τ ά � ε

 

σ τ ι ς

 

β ά σ ε ι ς

–

Τ α

 DTD 

υ π ο σ τ η ρ ί ζ ο υ ν

 10 

τ ύ π ο υ ς

 

δ ε δ ο � έ ν ω ν

.

Τ α

 
XML Schemas 

υ π ο σ τ η ρ ί ζ ο υ ν

 44+ 

τ ύ π ο υ ς

 δ ε δ ο � έ ν ω ν
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Highlights XML 
Schemas

•

Τα

XML Schemas 

α π ο τ ε λ ο ύν
 

σ η - α ν τ ι κ ό τα τ η
 

β ε λ τ ίω σ η
 

τω ν
DTDs:

–

Πρ ο η γ - έν ο ι τ ύ π ο ι
 

δ ε δ ο - έν ω ν
• 44+ 

α ν τ ί
10

• ∆

υν α τ ό τ η τα
 

δ η - ι ο υρ γ ία ς
 

πρ ο σω π ι κ ών
 

τ ύ πω ν
 

δε δο ? έν ω ν
–

Π α ρ ά δ ε ι γ - α
: «

Α υ τ ό ς
 

ε ίν α ι
 

έν α ς
 

ν έ ο ς
 

τ ύ π ο ς
 

β α σ ι σ - έν ο ς
 σ τ ον

 

τ ύ π ο
string 

εν ώ
 

τα
 

σ υ σ τ α τ ι κ ά α υ τ ο ύ
 

τ ο υ
 

τ ύ π ο υ
 πρ έ π ε ι

 

ν α
 

α κ ο λ ο υ θ ο ύν τ ο
 

- ο τ ί β ο
: ddd-dddd, 

ό π ο υ
'd' α ν τ ι σ τ ο ι χ ε ί

 

σ ε ψ η φ ί ο
".

–

Ε χ ο υν τ ην
 

ί δ ι α
 

σ ύν τα ξ η
 

- ε
 

τα
 XML

–

Αν τ ι κ ε ι - εν ο σ τρ α φ ή
•

Μ π ορ ο ύν
 

ν α
 

ε π ε κ τ ε ίν ο υν
 

ή
 

ν α π ερ ι ορ ί σ ο υν
 

έν α ν
 

τ ύ π ο
–

Μ π ορ ο ύν
 

ν α
 

ορ ί σ ο υν
 

σ ύν ο λ α
, 

δ η λ
., 

- π ορ ο ύν
 

ν α
 

ορ ί σ ο υν
 

τ ην
 ύ πα ρ ξ η

 

τω ν
 child elements 

σ ε
 

ο π ο ι α δ ή π ο τ ε
 

σ ε ι ρ ά
–

Μ π ορ ο ύν
 

ν α
 

ορ ί σ ο υν
 

τ ο
 

π ερ ι ε χ ό - εν ο
 

σ υ σ τα τ ι κ ών
 

ν α
 

ε ίν α ι
 

- ον α δ ι κ ό
 ό πω ς

 

ε π ί σ η ς
 

τ η
 

- ον α δ ι κ ό τ η τα
 

σ ε
 

- ι α
 

π ερ ι ο χ ή
–

Μ π ορ ο ύν
 

ν α
 

ορ ί σ ο υν
 

π ο λ λ ά
 elements 

- ε
 

τ ο
 

ί δ ι ο
 

όν ο - α
 

α λ λ ά
 δ ι α φ ορ ε τ ι κ ό

 

π ερ ι ε χ ό - εν ο
–

Μ π ορ ο ύν
 

ν α
 

ορ ί σ ο υν
 elements 

χω ρ ί ς
 (nil)

π ερ ι ε χ ό - εν ο
–

Μ π ορ ο ύν
 

ν α
 

ορ ί σ ο υν
 

α ν τ ι κα τα σ τ ά σ ι - α
 elements –

π
.

χ
., 

τ ο
"Book" 

element 

- π ορ ε ί
 

ν α
 

α ν τ ι κα τα σ τ ή σ ε ι
 

τ ο
"Publication" element.
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• BookStore.dtd (  
)  XML Schema

–

Α ρ χ ι κ ά

 

θα

 

κ ά ν ο υ R ε

 

R ι α

 

α π λ ή

, 1-1 

R ε τα τ ρ ο π ή
, δ η λ

., Title, Author, Date, ISBN, 

κα ι
Publisher θα

 

π ε ρ ι έ χ ο υ ν

strings, 

ό π ω ς
 

κα ι
 

σ τ ο
DTD

–

Σ τα δ ι α κ ά

, 

θα

 

R ε τα β ά λ λ ο υ R ε
 

τ ο
 XML Schema να

 

χ ρ η σ ι R ο π ο ι ε ί

 

π ι ο
 

δ υ να τ ο ύ ς
 

τ ύ π ο υ ς
 δ ε δ ο R έ ν ω ν
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BookStore.dtd

<!ELEMENT BookStore (Book+)>

<!ELEMENT Book (Title, Author, Date, ISBN, Publisher)>

<!ELEMENT Title (#PCDATA)>

<!ELEMENT Author (#PCDATA)>

<!ELEMENT Date (#PCDATA)>

<!ELEMENT ISBN (#PCDATA)>

<!ELEMENT Publisher (#PCDATA)>
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ATTLIST

ELEMENT

ID

#PCDATA

NMTOKEN

ENTITY

CDATA

BookStore

Book

Title

Author

Date

ISBNPublisherΑυ τ ό τ ο

 

λε ξ ι λ ό γ ι ο

 

π α ρ έχ ο υ ν

 

τ α

DTDs 

γ ι α

 

ν α

 

ο ρ ίσ ε ι ς

 

τ ο

 

κ α ι ν ο ύ ρ γ ι ο

 σ ο υ

 

λ ε ξ ι λ ό γ ι ο
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element

complexType

schema

sequence

http://www.w3.org/2001/XMLSchema

string

integer

boolean

BookStore

Book

Title

Author

Date

ISBNPublisher

http://www.books.org (targetNamespace)

Αυ τ ό τ ο
 

λε ξ ι λ ό γ ι ο
 

π α ρ έχ ο υ ν
 

τ α
XML Schemas 

γ ι α
 

ν α
 

ο ρ ίσ ε ι ς
 

τ ο
 

κ α ι ν ο ύ ρ γ ι ο
 σ ο υ

 

λ ε ξ ι λ ό γ ι οΜ ι α δ ι α φ ο ρ ά
 

J ε τ α ξ ύ
XML Schemas 

κ α ι
DTDs 

ε ί ν α ι
 

ό τ ι
 

τ ο
 

λε ξ ι λ ό γ ι ο
 

τ ω ν
XML Schemaσ χ ε τ ί ζ ε τ α ι

 

J ε
 

έ ν α
 

ό ν ο J α
 (namespace).  

Α ν τ ίσ τ ο ιχ α
, 

τ ο
 

ν έ ο
 

λε ξ ι λ ό γ ι ο
 

π ο υ
 

ο ρ ί ζ ε ι ςπ ρ έ π ε ι
 

ν α
 

σ υ σ χ ε τ ισ τ ε ί
 

J ε
 

έ ν α
 

ό ν ο J α
 (namespace).  

Σ τ α
DTDs 

κ α ν έ ν α
 

λε ξ ι λ ό γ ι ο
 

δ εσ χ ε τ ί ζ ε τ α ι
 

J ε
 

κ ά π ο ι ο
 

ό ν ο J α
 (namespace)
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

BookStore.xsd 
xsd = Xml-Schema Definition

(

ε ξη γ ήσ ε ι ς
 

σ τη
 σ υ ν έχ ε ι α

)
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

<!ELEMENT Title (#PCDATA)>

<!ELEMENT Author (#PCDATA)>

<!ELEMENT Date (#PCDATA)>

<!ELEMENT ISBN (#PCDATA)>

<!ELEMENT Publisher (#PCDATA)>

<!ELEMENT Book (Title, Author, Date, 

ISBN, Publisher)>

<!ELEMENT BookStore (Book+)>
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

Ο λ α τ α

XML Schemas έχ ο υ ν

 

τ ο

 "schema" 

ω ς

 σ υ σ τ α τ ι κ ό

 

ρ ί ζ α
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

Τ α elements κ α ι ο ιτ ύπ ο ι δ ε δ ο = έ ν ω νπ ο υ χ ρ η σ ι = οπ ο ι ο ύ ν τ α ι γ ι α τ η ν κ α τ α σ κ ε υ ή
- schema

- element

- complexType

- sequence

- stringπ ρ ο έ ρ χ ο ν τ α ι απ ό
 τ ο

http://…/XMLSchema

namespace

19

element

complexType

schema

sequence

http://www.w3.org/2001/XMLSchema

XMLSchema Namespace

string

integer

boolean
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

Ο ρ ί ζ ε ι ό τ ι τ α

elements α υ τ ο ύ τ ο υ

schema

- BookStore

- Book

- Title

- Author

- Date 

- ISBN

- Publisherθ α α ν ή κ ο υ ν σ τ ο

http://www.books.org

namespace
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BookStore

Book

Title

Author

Date

ISBNPublisher

http://www.books.org (targetNamespace)

Book Namespace (targetNamespace)
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

Α υ τ ό α ν α φ έ ρ ε ι = ι α
Book element declaration.Τ ο Book σ ε  π ο ι ό
namespace?  

Α φ ο ύ
 

δ ε νυπ ά ρ χε ι namespace 

qualifier, α ν α φ έ ρ ε ι τ ο
Book element σ τ ο default

namespace, 

δ η λ
. τ ο

targetNamespace!  

Ε τ σ ι,α υ τ ή
 ε ί ν α ι = ι α α ν α φ ο ρ άσ τ η ν Book element 

declaration σ ε  α υ τ ό
 τ ο schema.

Τ ο default namespace ε ί ν α ιτ ο http://www.books.orgπ ο υ ε ί ν α ι τ ο
targetNamespace!
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

Α υ τ ό ε ί ν α ι = ι α ε ν τ ο λ ήσ ε  

ό λ α τ α 
instance documents π ο υ υπ α κ ο ύ ο υ ν σ ε  α υ τ ό

 τ ο
schema:  Ό σ α elements χ ρ η σ ι = οπ ο ι ο ύ ν τ α ι απ ό

 τ ο
instance document κ α ι ο ρ ί ζ ο ν τ α ι σ ε  α υ τ ό

 τ ο
schema π ρ έπ ε ι ν α ε ί ν α ι
namespace qualified.
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schema  
XML 

<?xml version="1.0"?>

<BookStore xmlns ="http://www.books.org"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.books.org

BookStore.xsd">

<Book>

<Title>My Life and Times</Title>

<Author>Paul McCartney</Author>

<Date>July, 1998</Date>

<ISBN>94303-12021-43892</ISBN>

<Publisher>McMillin Publishing</Publisher>

</Book>

...

</BookStore>

1. 

Π ρ ώ τ ο ν
, 

η
 

χ ρ ή σ η

 

J ι α ς

 default namespace 

δ ή λ ω σ η ς

, 

λ έ ε ι

 

σ τ ο

schema-validator 

ό τ ι

 

ό λ α

 

τ α

 

elements

σ
’ 

αυ τ ό

 

τ ο

 

έ γ γ ρ α φ ο

 

π ρ ο έ ρ χ ο ν τ α ι

 

α π ό

 

τ ο

http://www.books.org namespace.

2. ∆

ε ύ τ ε ρ ο ν

, 

η

 

δ ή λ ω σ η

schemaLocation 

λ έ ε ι

 

σ τ ο

schema-validator 

ό τ ι

 

τ ο

http://www.books.org

namespace 

ο ρ ί ζ ε τ α ι

 

σ τ ο

BookStore.xsd (

δ η λ

., schemaLocation 

π ε ρ ι έχ ε ι ζ ε ύγ ο ς

 

τ ι � ών

).

3. 

Τ ρ ί τ ο ν

, 

π ε ς

 

σ τ ο

schema-validator 

ό τ ι

 

τ ο

schemaLocation attribute 

π ο υ

 

χ ρ η σ ι J ο π ο ι ε ί τ α ιπ ρ ο έ ρ χ ε τ α ι

 

α π ό

 

τ ο

XMLSchema-instance namespace.

1

2

3
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schemaLocation
type

noNamespaceSchemaLocation

http://www.w3.org/2001/XMLSchema-instance

XMLSchema-instance Namespace

nil

26

schema  
XML 

BookStore.xml BookStore.xsd

targetNamespace="http://www.books.org"schemaLocation="http://www.books.org

BookStore.xsd"

-

ο ρ ί ζ ε ι
elements 

σ τ ο
namespace http://www.books.org

-

χ ρ η σ ι � ο π ο ι ε ί
elements 

α π ό
namespace http://www.books.orgΤο

schema 

ο ρ ί ζε ι έ ν α
 

ν έο
 

λ ε ξ ι λ ό γ ιο
.  Instance documents 

χ ρ η σ ι � ο π ο ι ο ύν
 

τ ο
 

ν έο
 

λ ε ξ ι λ ό γ ιο

27

 

BookStore.xml BookStore.xsd XMLSchema.xsd

(schema-for-schemas)

Validate 

ό τ ι τ ο xml 

έ γ γ ρ α φ οσ υ = φ ω ν ε ί

 =ε  τ ο υ ς κ α ν ό ν ε ς σ τ ο
BookStore.xsd

Validate 

ό τ ι τ ο BookStore.xsd ε ί ν α ι έ ν α valid

schema 

έ γ γ ρ α φ ο, δ η λ
., 

σ υ J φ ω ν ε ί
 

J ετ ο υ ς
 

κ α ν ό ν ε ς
 

σ τ ο
 schema-for-schemas

28

Default  minOccurs  
maxOccurs

• default   minOccurs "1"

• default   maxOccurs "1"

<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

<xsd:element ref="Title"/>

Τ ο ί δ ι ο
!
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Qualify XMLSchema, 
Default targetNamespace

•

Σ τ ο π ρ ώ τ ο

 

π α ρ ά δ ε ι γ � α

, 

ε ξ ε ι δ ι κ ε ύ σ α � ε

 

ρ η τ ά

 (explicitly qualified) 

ό λ α

 τ α

 elements 

α π ό

 

τ ο

 XML Schema namespace.  

Τ ο

targetNamespace 

ή τ α ν

 

τ ο

default namespace.

BookStore

Book

Title

Author

Date

ISBNPublisher

http://www.books.org (targetNamespace)http://www.w3.org/2001/XMLSchema

element

complexType

schema

sequence

string

integer

boolean

30

Default XMLSchema,
Qualify targetNamespace

•

Ε ν α λ λ α κ τ ι κ ά
(

ό � ο ι α
), 

� π ο ρ ο ύ � ε
 

ν α
 

σ χ ε δ ι ά σ ο υ � ε
 

τ ο
schema 

έ τ σ ι
 ώ σ τ ε

 

τ ο

XMLSchema 

ν α
 

ε ί ν α ι
 

τ ο
default namespace.

BookStore

Book

Title

Author

Date

ISBNPublisher

http://www.books.org (targetNamespace)http://www.w3.org/2001/XMLSchema

element

complexType

schema

sequence

string

integer

boolean

31

<?xml version="1.0"?>

<schema xmlns="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns:bk="http://www.books.org"

elementFormDefault="qualified">

<element name="BookStore">

<complexType>

<sequence>

<element ref="bk:Book" maxOccurs="unbounded"/>

</sequence>

</complexType>

</element>

<element name="Book">

<complexType>

<sequence>

<element ref="bk:Title"/>

<element ref="bk:Author"/>

<element ref="bk:Date"/>

<element ref="bk:ISBN"/>

<element ref="bk:Publisher"/>

</sequence>

</complexType>

</element>

<element name="Title" type="string"/>

<element name="Author" type="string"/>

<element name="Date" type="string"/>

<element name="ISBN" type="string"/>

<element name="Publisher" type="string"/>

</schema>

(see example02)

Τ ο

http://…/XMLSchemaε ί ν α ι

 

τ ο

default

namespace.Σ υ ν ε π ώ ς
, 

δ ε ν
 

υ π ά ρ χ ο υ ν
namespace

qualifiers 

σ τ α
- schema

- element

- complexType

- sequence

- string

32

<?xml version="1.0"?>

<schema xmlns="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns:bk="http://www.books.org"

elementFormDefault="qualified">

<element name="BookStore">

<complexType>

<sequence>

<element ref="bk:Book" minOccurs="1" maxOccurs="unbounded"/>

</sequence>

</complexType>

</element>

<element name="Book">

<complexType>

<sequence>

<element ref="bk:Title"/>

<element ref="bk:Author"/>

<element ref="bk:Date"/>

<element ref="bk:ISBN"/>

<element ref="bk:Publisher"/>

</sequence>

</complexType>

</element>

<element name="Title" type="string"/>

<element name="Author" type="string"/>

<element name="Date" type="string"/>

<element name="ISBN" type="string"/>

<element name="Publisher" type="string"/>

</schema>

Ε δ ω α ν α φ έ ρ ο υ J ε

 τ ο

 Book element.Π ο ύ

 

ε ί ν α ι

 

ο ρ ισ J έ ν οτ ο

 Book element? Σ ε π ο ι ό

namespace?

Τ οπ ρ ό θ ε J α

 bk:υ π ο δ η λ ώ ν ε ι

 

σ ε

 

π ο ι ο

namespace 

α ν ή κ ε ιαυ τ ό

 

τ ο

 element.Τ ο

 bk:

ρ υ θ J ίσ τ η κ εν α

 

ε ί ν α ι

 

τ ο

 

ί δ ι ο

 

J ε

 τ ο

 targetNamespace.
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"bk:"  
targetNamespace

BookStore

Book

Title

Author

Date

ISBNPublisher

http://www.books.org (targetNamespace)http://www.w3.org/2001/XMLSchema

bk

element

complexType

schema

sequence

string

integer

booleanσ υ ν ε π ώς

, 

το

, bk:Book

α ν α φ έ ρ ε τ α ι

 

σ το

 Book element 

σ το

 targetNamespace. 34

Inlining Elements

•

Σ τα π ρ ο η γ ο ύ R ε να
 

πα ρα δ ε ί γ R α τα
 

δ η λ ώ να R ε
 

έ να
 

element 

κα ι
 

R ε τ ά
 

α να φ ε ρ ό R α σ τ ε
 

σ
’ 

α υ τ ή
 

τ η
 δ ή λ ω σ η

.  

Ε να λ λα κ τ ι κ ά
, 

R π ο ρ ο ύ R ε
 

να
 

έ χ ο υ R ε
 

inline

δ η λ ώ σ ε ι ς
 elements

•

Σ τ η ν
 

ε π ό R ε ν η
 

δ ι α φ ά ν ε ι α υ π ά ρ χ ε ι
 

έ να ς
 ε να λ λα κ τ ι κ ό ς

(

ό R ο ι ο ς
) 

τ ρ ό π ο ς
 

α να πα ρ ά σ τα σ η ς
 τ ο υ

 schema 

π ο υ
 

ε ί δα R ε
 

π ρ ι ν
, 

χ ρ η σ ι R ο π ο ι ώ ν τα ς
 

inlined element 

δη λ ώσ ει ς

35

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book"  maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

Εχ ο υ J ε J ε τ α φ έ ρ ε ιό λ ε ς
 

τ ι ς
 

δ η λ ώ σ ε ι ς
elements

inline, 

ο π ό τ ε
 

κ α ι
 

δ ε ν
 α ν α φ ε ρ ό J ασ τ ε

 

σ ε
 

αυ τ έ ς
.αυ τ ό

 

έχ ε ι
 

ω ς
 

α π ο τ έ λε σ J ατ η
 

δ η J ι ο υ ρ γ ί α
 

π ι οσ υ J π α γ ώ ν
 schema!

Αυ τ ό ς ο

 

τ ρ ό π ο ς

 

σ χ ε δ ι ασ J ο ύ
 schema - by inlining everything –

ο ν ο J ά ζ ε τ α ι
 

σ χ ε δ ι ασ � ό ς
 Russian Doll. 36

(example03)

Αν ώ ν υ �ο ι τ ύ πο ι

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book"  maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>
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•    
( ) schema  

  complexType

38

(example04)

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book" type="BookPublication" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:complexType name="BookPublication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:schema>

Named type Τ ο π λ ε ο ν έ κ τ η J αα π ο J ά κ ρ υ ν σ η ς
 

τ ω ν
 δ η λ ώ σ ε ω ν

 

τ ω ν
 

elementsκ α ι
 

η
 

ε ν σ ω J ά τ ω σ ήτ ο υ ς
 

σ ε
 

έ ν α
 ε π ώ ν υ J ο

 

τ ύ π οε ί ν α ι
 

ό τ ι
 

αυ τ ό ς
 

ο
 τ ύ π ο ς

 

J π ο ρ ε ί
 

ν αε π α ν αχ ρ η σ ι J ο π ο ι η θ ε ί

39

Τ ο π α ρ α κ ά τ ω

 

σ εν ά ρ ι ο

:

<xsd:element name="A" type="foo"/>

<xsd:complexType name="foo">

<xsd:sequence>

<xsd:element name="B" …/>

<xsd:element name="C" …/>

</xsd:sequence>

</xsd:complexType>ε ίν αι

 

ό * οι ο

 

* ε

:

<xsd:element name="A">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="B" …/>

<xsd:element name="C" …/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

Τ ο

Element A 

α ν α φ έ ρ ε ι τ ο
complexType foo.

Τ ο
Element A 

έχ ε ι
 

τ ο ν
 ο ρ ισ J ό

 

τ ο υ
 complexType

inlined

σ τ η
 

δ ή λ ω σ η
 

τ ο υ
element

40

type Attribute complexType 
Child Element,     2!

•  element    
 attribute type,   complexType child 

element,        
.

<xsd:element name="A" type="foo">

<xsd:complexType>

…

</xsd:complexType>

</xsd:element>
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Elements (2 )

<xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>Ε ν α ς α π λ ό ς τ ύ π ο ς

(

πχ

., xsd:string)ή

 

τ ο

 

ό ν ο J α

 

ε ν ό ς

complexType

(

π

.

χ

. BookPublication)

<xsd:element name="name" minOccurs="int" maxOccurs="int">

<xsd:complexType>

…

</xsd:complexType>

</xsd:element>

1

2

Ε ν α ς J η

 

α ρ ν η τ ι κ ό ς

 α κ έ ρ α ι ο ς Ε ν α ς J η

 

α ρ ν η τ ι κ ό ς

 α κ έ ρ α ι ο ς

 

ή

"unbounded"Ση �

: minOccurs 

κ α ι

maxOccurs 

� π ο ρ ο ύ ν

 

ν αχ ρ η σ ι � ο π ο ι η θ ο ύ ν

 

� ό ν ο

 

σ ε

 

τ ο π ι κ έ ς

 (local) δ η λ ώσ ε ι ς

 elements

42

Built-in  

• Primitive Datatypes

– string
– boolean
– decimal
– float
– double
– duration
– dateTime
– time
– date
– gYearMonth
– gYear
– gMonthDay

• Atomic, built-in
– "Hello World"
– {true, false, 1, 0}
– 7.08

– 12.56E3, 12, 12560, 0, -0, INF, -INF, NAN

– 12.56E3, 12, 12560, 0, -0, INF, -INF, NAN

– P1Y2M3DT10H30M12.3S

– format: CCYY-MM-DDThh:mm:ss

– format: hh:mm:ss.sss

– format: CCYY-MM-DD

– format: CCYY-MM

– format: CCYY

– format: --MM-DDΣ η =: 'T' ε ί ν α ι ο δ ι α χ ω ρ ι σ τ ή ς date/time

INF = infinity

NAN = not-a-number

43

Built-in   ( .)

• Primitive Datatypes

– gDay

– gMonth

– hexBinary 

– base64Binary

– anyURI

– QName

– NOTATION

• Atomic, built-in

– format: ---DD (note the 3 dashes)

– format: --MM--

– a hex string

– a base64 string

– http://www.xfront.com

– a namespace qualified name

– a NOTATION from the XML spec

44

Built-in   ( .)
• Derived types

– normalizedString

– token

– language

– IDREFS

– ENTITIES

– NMTOKEN

– NMTOKENS

– Name

– NCName

– ID

– IDREF

– ENTITY

– integer

– nonPositiveInteger

• Subtype of primitive datatype

– A string without tabs, line feeds, or carriage 

returns

– String w/o tabs, l/f, leading/trailing spaces, consecutive 

spaces

– any valid xml:lang value, e.g., EN, FR, ...

– must be used only with attributes

– must be used only with attributes

– must be used only with attributes

– must be used only with attributes

– part (no namespace qualifier)

– must be used only with attributes

– must be used only with attributes

– must be used only with attributes

– 456

– negative infinity to 0
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Built-in   ( .)

• Derived types

– negativeInteger

– long

– int 

– short

– byte

– nonNegativeInteger

– unsignedLong

– unsignedInt

– unsignedShort

– unsignedByte

– positiveInteger

• Subtype of primitive datatype

– negative infinity to -1

– -9223372036854775808 to

9223372036854775807

– -2147483648 to 2147483647

– -32768 to 32767

– -127 to 128

– 0 to infinity

– 0 to 18446744073709551615

– 0 to 4294967295

– 0 to 65535

– 0 to 255

– 1 to infinityΣ η J

: 

Ο ι

 

α κ ό λ ο υ θ ο ι

 

τ ύ π ο ι

 

J π ο ρ ο ύ ν

 

ν α

 

χ ρ η σ ι J ο π ο ι η θ ο ύ ν

 

J ε

 attributes (which we will discuss later):

ID, IDREF, IDREFS, NMTOKEN, NMTOKENS, ENTITY, and ENTITIES.

46

∆  

•

Ε ν α ς ν έ ο ς

 

τ ύ π ο ς
 

δ ε δ ο ~ έ ν ω ν ο ρ ί ζ ε τ α ι
 

α π ό
 

έ ν α ν
 

υ π ά ρχ ω ν
 

(

ο ν ο ~ α ζ ό ~ ε ν ο ς
"base" type) 

ο ρ ί ζ ο ν τ α ς
 

τ ι ~ έ ς γ ι α
 

έ ν α
 

ή
 π ε ρ ι σ σ ό τ ε ρ α

 

α π ό
 

τ α
facets 

τ ο υ
base type

•

Π α ρ ά δ ε ι γ ~ α
.  

Ο
 

τ ύ π ο ς
string 

έχ ε ι
 6 

π ρ ο α ι ρ ε τ ι κ ά
  optional 

facets:
– length

– minLength

– maxLength

– pattern

– enumeration

– whitespace (

ε π ι τ ρ ε π τ έ ς
 

τ ι � έ ς
: preserve, replace, collapse)

47

  
    Facets

<xsd:simpleType name="TelephoneNumber">

<xsd:restriction base="xsd:string">

<xsd:length value="8"/>

<xsd:pattern value="\d{3}-\d{4}"/>

</xsd:restriction>

</xsd:simpleType>       

1. ∆

η � ιο υ ρ γ ί α

 

ν έο υ

 

τ ύ πο υ

 

� ε
 

το
 

ό ν ο � α
 'TelephoneNumber'.  

2. Elements 

α υ το ύ

 

το υ

 

τ ύ πο υ έ χο υ ν
 

τ ι � ές
 string, 

3. 

Α λ λ ά

 

το

 

� ή κο ς

 

το υ

 string 

π ρ έ π ε ι
 

ν α
 

ε ί ν α ι
 

α κ ρ ι β ώς
 8 

χ α ρ α κ τ ή ρ ες
 

κ α ι
4. 

το

string 

π ρ έ π ε ι

 

ν α
 

α κο λο υ θ ε ί
 

το
 

�ο τ ί β ο
: ddd-dddd, 

ό πο υ
'd' 

ε ίν α ι
 

έ ν α
'digit'. 

1

2

3

4

48

Facets integer  

•

Ο τ ύ π ο ς
 

δ ε δ ο ~ έ ν ω ν
integer 

έχ ε ι
 8 

π ρ ο α ι ρ ε τ ι κ ά

 facets:

– totalDigits 

– pattern

– whitespace

– enumeration

– maxInclusive

– maxExclusive

– minInclusive

– minExclusive
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<xsd:simpleType name= "EarthSurfaceElevation">

<xsd:restriction base="xsd:integer">

<xsd:minInclusive value="-1290"/>

<xsd:maxInclusive value="29035"/>

</xsd:restriction>

</xsd:simpleType>

50

    
    Facets

<xsd:simpleType name= "name">

<xsd:restriction base= "xsd:source">

<xsd:facet value= "value"/>

<xsd:facet value= "value"/>

…

</xsd:restriction>

</xsd:simpleType>       
Facets:

- length

- minlength

- maxlength

- pattern

- enumeration

- minInclusive

- maxInclusive

- minExclusive

- maxExclusive

...

Sources:

- string

- boolean

- number

- float

- double  

- duration

- dateTime

- time

...

51

Facets –  
 "and", "or"?Ε ν α

element 

δ η λ ω J έ ν ο

 

τ ύ π ο υ
TelephoneNumberΠ ρ έ π ε ι

 

ν α

 

ε ί ν α ι

string 

J ε
length=8

κ α ι τ ο
stringΠ ρ έ π ε ι

 

ν α

 

α κ ο λ ο υ θ ε ί τ ο
 

J ο τ ί β ο
: 3 digits, 

π α ύ λ α
, 

4 digits.

<xsd:simpleType name="shape">

<xsd:restriction base="xsd:string">

<xsd:enumeration value="circle"/>

<xsd:enumeration value="triangle"/>

<xsd:enumeration value="square"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="TelephoneNumber"> 

<xsd:restriction base="xsd:string">

<xsd:length value="8"/>

<xsd:pattern value="\d{3}-\d{4}"/>

</xsd:restriction>

</xsd:simpleType> Ε ν α
element 

δ η λ ω J έ ν ο
 

τ ύ π ο υ
shape Π ρ έ π ε ι

 

ν α
 

ε ί ν α ι
string 

J ε τ ι J ή
circle, 

ή
triangle,

ή
square.

Patterns, enumerations => "or" them together

All other facets => "and" them together
52

Element  User-
Defined Simple TypeΠ α ρ ά δ ε ι γ � α

:

<elevation>5240</elevation>Ε ν ας τ ρ ό πο ς
 

δ ή λ ω σ ης
 

το υ

elevation element:

<xsd:simpleType name="EarthSurfaceElevation">

<xsd:restriction base="xsd:integer">

<xsd:minInclusive value="-1290"/>

<xsd:maxInclusive value="29035"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:element name="elevation" type="EarthSurfaceElevation"/>
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Element  User-
Defined Simple Type ( )Ε ν ας ε ν α λ α κ τ ι κ ός τ ρ ό πο ς

 

δ ή λ ω σ ης

 

το υ

elevation:

<xsd:element name="elevation">

<xsd:simpleType>

<xsd:restriction base="xsd:integer">

<xsd:minInclusive value="-1290"/>

<xsd:maxInclusive value="29035"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:element>

Ο ο ρ ισ J ό ς

simpleType 

ο ρ ί ζ ε τ α ι

 

inline, 

α ν ώ ν υ J α

.Τ ο

 

J ε ι ο ν έ κ τ η J α

 

αυ τ ή ς

 

τ η ς

 Π ρ ο σ έ γ γ ισ η ς

 

ε ί ν α ι

 

ό τ ι

 

αυ τ ό

 

τ ο

simpleType

δ ε ν

 

J π ο ρ ε ί

 

ν α

 ε π α ν αχ ρ η σ ι J ο π ο ι η θ ε ί

 

α π ό

 

ά λ λ α

 

elements.

54

Elements (3 )

<xsd:element name="name" type="type" minOccurs="int" maxOccurs="int"/>

<xsd:element name="name" minOccurs="int" maxOccurs="int">

<xsd:complexType>

…

</xsd:complexType>

</xsd:element>

1

2

<xsd:element name="name" minOccurs="int" maxOccurs="int">

<xsd:simpleType>

<xsd:restriction base="type">

…

</xsd:restriction>

</xsd:simpleType>

</xsd:element>

3

55

Κ ώ δ ι κ α ς ε λ έ γχ ο υ

 τ η ς

 

δ ο J ή ς

 

κ α ι

 

τ ο υ
 π ε ρ ι ε χ ο J έ ν ο υ

 

(

τ ύ π ο ι

 

δ ε δ ο J έ ν ω ν
)τ ω ν

 

δ ε δ ο J έ ν ω ν
Λ ε ι τ ο υ ρ γ ι κ ό ςκ ώ δ ι κ α ς

«

σ ε

 

έ ν α

 

τ υ π ι κ ό

 

π ρ ό γ ρ α J J α

, 

J έχ ρ ι

 

κ α ι
 60% 

τ ο υ
 

κ ώ δ ι κ α
 

σ π α τ α λ ι έ τ α ι ε λ έ γχ ο ν τ α ς
 

τ α
 

δ ε δ ο J έ ν α
!"

- source unknown

$$$  
XML Schemas

56

Α ν τ α

 

δ ε δ ο J έ ν α

 

ε ί ν α ι

 

δ ο J η J έ ν α

 

σ ε

XML, 

κ α ι

 

υ π ά ρ χ ε ι

schema,Μ π ο ρ ε ί ς

 

ν α

 

α ν α θ έ σ ε ι ς

 

τ ο ν

 

έ λ ε γχ ο

 

τ ω ν

 

∆

ε δ ο J έ ν ω ν

 

σ ε

 

έ ν α ν

 

schema validator.Ο

 

κ ώ δ ι κ α ς

 

J ε ί ω ν ε τ α ι ω ς

 

κ α ι

60%!!!  Μ ε γ ά λ η

 

ο ι κ ο ν ο J ί α

$$!

$$$  
XML Schemas ( )Κ ώ δ ι κ α ς ε λ έ γχ ο υ

 τ η ς
 

δ ο J ή ς

 

κ α ι

 

τ ο υ

 π ε ρ ι ε χ ο J έ ν ο υ

 

(

τ ύ π ο ι

 

δ ε δ ο J έ ν ω ν

)τ ω ν

 

δ ε δ ο J έ ν ω ν
Λ ε ι τ ο υ ρ γ ι κ ό ςκ ώ δ ι κ α ς
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Regular Expressions

•

Ο τ ύ π ο ς

 

δ ε δ ο R έ ν ω ν

string 

έ χ ε ι

 

έ να

 facet

R ε

 

τ ο

 ό ν ο R α

 pattern. 

Η

 

τ ι R ή

 

τ ο υ

 pattern 

ε ί ν ι α R ι α

 κα ν ο ν ι κ ή

 

έ κφ ρα σ η

 -regular expression.  Π α ρα κ ά τ ω

 

πα ρα τ ί θ ε ν τα ι

 

πα ρα δ ε ί γ R α τα

:

Regular Expression

- Chapter \d

- Chapter&#x020;\d

- a*b

- [xyz]b

- a?b

- a+b

- [a-c]x

Πα ρ ά δε ι γ �α

- Chapter 1

- Chapter 1

- b, ab, aab, aaab, …

- xb, yb, zb

- b, ab

- ab, aab, aaab, …

- ax, bx, cx
58

Regular Expressions ( .)

• Regular Expression

– [a-c]x

– [-ac]x

– [ac-]x

– [^0-9]x

– \Dx

– Chapter\s\d

– (ho){2} there

– (ho\s){2} there

– .abc

– (a|b)+x

• Example

– ax, bx, cx

– -x, ax, cx

– ax, cx, -x

– any non-digit char followed by x

– any non-digit char followed by x

– Chapter followed by a blank followed by a digit

– hoho there

– ho ho  there

– any (one) char followed by abc

– ax, bx, aax, bbx, abx, 
bax,...

59

Regular Expressions ( .)

• a{1,3}x

• a{2,}x

• \w\s\w

• ax, aax, aaax

• aax, aaax, aaaax, 
…

• word character (alphanumeric 
plus dash) followed by a space 
followed by a word character

• [a-zA-Z-[Ol]]* • A string comprised of 
any lower and upper 
case letters, except "O" 
and "l"• \. • The period "."  (Without the 
backward slash the period 
means "any character")

60

Regular Expressions ( .)

• \n

• \r

• \t

• \\

• \|

• \-

• \^

• \?

• \*

• \+

• \{

• \}

• \(

• \)

• \[

• \]

• linefeed

• carriage return

• tab

• The backward slash \

• The vertical bar |

• The hyphen -

• The caret ^

• The question mark ?

• The asterisk *

• The plus sign +

• The open curly brace {

• The close curly brace }

• The open paren (

• The close paren )

• The open square bracket [

• The close square bracket ]
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R.E.

[1-9]?[0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5]

0 to 99 100 to 199 200 to 249 250 to 255Ηπ α ρ α π άν ω regular expression π ε ρ ι ο ρ ί ζε ι έν α

stringΝα  

έχ ε ι τ ι � ές  α π ό

 0 ω ς 255.

… χ ρ ήσ ι � η γ ια  π ε ρ ι γ ρ α φ ή

 IP address ...

62

Derived Types

•

Μ π ο ρ ο ύ R ε να

 

ε π ι τ ύ χ ο υ R ε
subclassing 

complexType 

ο ρ ι σ R ώ ν
.  

Α υ τ ό
 

ο ν ο R ά ζ ε τα ι
"derived types"

– derive by extension: 

ε π έ κ τ α σ η
 

τ ο υ
complexType ~ ε

 

π ε ρ ι σ σ ό τ ε ρ α
elements

– derive by restriction: 

δ η ~ ι ο υ ρ γ ί α
 

ε ν ό ς
 

τ ύ π ο υ
 

π ο υ
 ε ί ν α ι

 

υ π οσ ύ ν ο λ ο
 

τ ο υ
base type.  2 

τ ρ ό π ο ι
:

•

Ε π α ν α π ρ ο σ δ ι ο ρ ι σ � ό ς
 

ε ν ό ς
base type element 

ν α
 

δ έ χ ε τ α ιπ ε ρ ι ο ρ ι σ � έν ο
 

ε ύ ρ ο ς
 

τ ι � ώ ν
, 

ή
•

Ε π α ν α π ρ ο σ δ ι ο ρ ι σ � ό ς
 

ε ν ό ς
base type element 

ν α
 

δ έ χ ε τ α ιέ ν α
 

΄ π ε ρ ι ο ρ ι σ � έν ο α ρ ι θ � ό
 

σ τ ι γ � ι ο τ ύ π ω ν
.

63

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="BookPublication">

<xsd:complexContent>

<xsd:extension base="Publication" >

<xsd:sequence>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book" type="BookPublication" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

Ο
BookPublication 

ε π ε κ τ ε ί ν ε ιΤ ο ν
 

τ ύ π ο
 Publication

∆

η λ
: Derive by Extension

(see example06)
64

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType >

<xsd:complexType name="BookPublication">

<xsd:complexContent>

<xsd:extension base="Publication">

<xsd:sequence>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType >

Elements 

δ η λ ω J έ ν α ν α

 

ε ί ν α ι

 

τ ύ π ο υ

BookPublication 

θ α

 

έχ ο υ ν

5 child elements - Title, Author, Date, ISBN, κ α ι
Publisher.  

Τ α

elements 

τ ο υ

derived type 

π ρ ο σ τ ί θ ε ν τ α ι σ τ α

elements 

τ ο υ

base type.
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65

Title

Author
Date

Publication

ISBN

Publisher

BookPublication

66

Publication

Title

Author

Date

BookPublication

ISBN

Publisher

«

ε π ε κ τ ε ίν ε ι
"

67

Derive by Restriction

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name= "SingleAuthorPublication">

<xsd:complexContent>

<xsd:restriction base="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:restriction>

</xsd:complexContent>

</xsd:complexType>

Elements 

τ ο υ

 

τ ύ π ο υ

SingleAuthorPublication 

θ α
 

έχ ο υ ν
3 child elements - Title, Author, 

κ α ι
Date.Π ρ έ π ε ι

 

ν α

 

υ π ά ρχ ε ι

 

α κ ρ ι β ώ ς

Author element.Σ τ ο ν

 

τ ύ π ο

 restriction 

π ρ έ π ε ι
 

ν α
 

ε π α ν α λ α J β ά ν ο ν τ α ι
 

ό λε ς
 

ο ι
 

δ η λ ώ σ ε ι ς
 

τ ο υ
 base type (

ε κ τ ό ς
 

ό τ α νο

 base type 

έχ ε ι

 element 

J ε
 minOccurs="0" 

κ α ι
 

ο
 subtype 

θ έ λ ε ι
 

ν α
 

τ ο
 

σ β ύ σ ε ι
-�).

68

∆ element 
base type

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" minOccurs="0"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name= "ZeroAuthorPublication">

<xsd:complexContent>

<xsd:restriction base="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:restriction>

</xsd:complexContent>

</xsd:complexType>
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: ∆ vs 

•

Σ ε έ ν α

schema:
– ∆

η λ ών ε ι ς

elements 

κ α ι

attributes.  

Σ υ σ τ α τ ι κ ά

 

τ ο υ

 Schema 

π ο υ

 δ η λ ών ον τ α ι

 

ε ί ν α ι

 

α υ τ ά

 

π ο υ

 

α ν α π α ρ ί σ τ α ν τ α ι

 

σ τ ο

 XML instance 
document.

–

Ορ ί ζ ε ι ς σ υ σ τ α τ ι κ ά π ο υ

 

χ ρ η σ ι � ο π ο ι ο ύ ν τ α ι

 

� έ σ α

 

σ τ ο

schema.  Σ υ σ τ α τ ι κ ά

 

τ ο υ

 Schema 

π ο υ ορ ί ζ ον τ α ι

 

ε ί ν α ι

 

α υ τ ά

 

π ο υ

 

δ ε ν

 α ν α π α ρ ί σ τ α ν τ α ι

 

σ τ ο

 XML instance document.δη λ ώσ ε ι ς

:

- element declarations

- attribute declarations

ο ρ ισ � ο ί

:

- type (simple, complex) definitions

- attribute group definitions

- model group definitions 70

: Global vs Local

• Global element, global  
:

–

Ε ί να ι δ η λ ώ σ ε ι ς
 element/

ο ρ ι σ R ο ί
 

τ ύ π ω ν π ο υ
 ε ί να ι

 

ά R ε σα
 

πα ι δ ι ά
 

τ ο υ
<schema>

• Local element, local  
:

–

Ε ί να ι δ η λ ώ σ ε ι ς
 element/

ο ρ ι σ R ο ί
 

τ ύ π ω ν π ο υ
 ε ν θ υ λα κ ώ ν ο ν τα ι

 

R έ σα
 

σ ε
 

ά λ λα
 elements/τ ύ π ο υ ς

.

71

Global type definition

Global type definition

Global element declaration

Local element declarationsLocal type definition

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="BookPublication">

<xsd:complexContent>

<xsd:extension base="Publication" >

<xsd:sequence>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book" type="BookPublication" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

72

Global vs Local …   ?

•   element   
global local.  , ?

–

Α π ά ν τ η σ η
: 

� όν ο
global elements/

τ ύ π ο ι� π ο ρ ο ύ ν ν α
 

αν α φ ε ρ θ ο ύ ν

(

δη λ

., ε π αν α χ ρη σ ι � ο π ο ι η θ ο ύ ν

).  

Ε τ σ ι

, 

α ν

 

έ να

element/

τ ύ π ο ς ε ί να ι

local 

τ ό τ ε

 

ε ί να ι

 ο υ σ ι α σ τ ι κ ά

 

α ό ρα τ ο σ τ ο

 

υ π ό λ ο ι π ο

schema (

κα ι

 σ ε
 

ά λ λα

schemas).
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Attributes

•    BookStore DTD 
attributes.  ,    

 XML Schemas.

74

<!ELEMENT BookStore (Book+)>

<!ELEMENT Book (Title, Author, Date, ISBN, Publisher)>

<!ATTLIST Book 

Category (autobiography | non-fiction | fiction) #REQUIRED

InStock (true | false) "false"

Reviewer CDATA " ">

<!ELEMENT Title (#PCDATA)>

<!ELEMENT Author (#PCDATA)>

<!ELEMENT Date (#PCDATA)>

<!ELEMENT ISBN (#PCDATA)>

<!ELEMENT Publisher (#PCDATA)>

BookStore.dtd

75
(see example07)

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book"  maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>                                     

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

<xsd:attributeGroup ref="BookAttributes"/>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:attributeGroup name="BookAttributes"> 

<xsd:attribute name="Category" use="required">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="autobiography"/>

<xsd:enumeration value="non-fiction"/>

<xsd:enumeration value="fiction"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:attribute> 

<xsd:attribute name="InStock" type="xsd:boolean" default="false"/>

<xsd:attribute name="Reviewer" type="xsd:string" default=" "/>

</xsd:attributeGroup>

InStock (true | false) "false"

Reviewer CDATA " "

Category (autobiography | non-fiction | fiction) #REQUIRED

76

<xsd:attribute name="Category"  use="required">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="autobiography"/>

<xsd:enumeration value="non-fiction"/>

<xsd:enumeration value="fiction"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:attribute> 

"Instance documents 

υ π οχ ρ ε ο ύ ν τ α ι
 

ν α

 

έχ ο υ ν

 

τ ο

Category attribute

(

ό π ω ς
 

δ η λ ώ ν ε τ α ι
 

α π ό
 

τ η
 

χ ρ ή σ η
 "required"). 

Η

 

τ ι J ή

 

τ ο υ

Category 

π ρ έ π ε ι

 

ν α

 

ε ί ν α ι

 

ή

autobiography,

ή
non-fiction, 

ή

fiction (

ό π ω ς

 

ο ρ ί ζ ε τ α ι

 

α π ό

 

τ α

enumeration facets)."Σ η J
:

Τ α
attributes 

J π ο ρ ο ύ ν

 

ν α

 

έχ ο υ ν

 

J ό ν ο

simpleTypes (

δ η λ

., 

τ α

 attributes δ ε ν
 

J π ο ρ ο ύ ν
 

ν α

 

έχ ο υ ν

child elements).
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Attributes (2 )

<xsd:attribute name="name" type="simple-type" use="how-its-used" default/fixed="value"/>

required

optional

prohibited

Τ ο

"use" attribute 

π ρ έ π ε ιΝ α

 

ε ί ν α ι

 optional

ό τ α ν

 χ ρ η σ ι J ο π ο ι ε ί τ α ι

default 

ή

fixed.

xsd:string

xsd:integer

xsd:boolean

...

<xsd:attribute name="name" use="how-its-used" default/fixed="value">

<xsd:simpleType>

<xsd:restriction base="simple-type">

<xsd:facet value="value"/>

…

</xsd:restriction>

</xsd:simpleType>

</xsd:attribute>

1

2

78

use -->   
 Local Attributes

• "use" attribute     
 element.   : "for 

each Book element, the Category attribute 
is required".

•   global attribute  
  "use"

79

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

…

</xsd:sequence>

<xsd:attribute ref="Category" use="required"/>

…

</xsd:complexType>

</xsd:element>

<xsd:attribute name="Category">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="autobiography"/>

<xsd:enumeration value="fiction"/>

<xsd:enumeration value="non-fiction"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:attribute>

Local attribute 

δ ή λ ω σ η
.  Χ ρ η σ ι J ο π ο ί η σ η σ ε τ ο

"use" attribute.

Global attribute 

δ ή λ ω σ η
. 

Μ Η
 χ ρ η σ ι J ο π ο ι ή σ ε ι ς

 

τ ο
"use" attribute

80

Inlining Attributes

•    
   attribute -

attributes are inlined    
Book.
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(see example08)

<xsd:element name="Book"  maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

<xsd:attribute name="Category" use="required">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="autobiography"/>

<xsd:enumeration value="non-fiction"/>

<xsd:enumeration value="fiction"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:attribute> 

<xsd:attribute name="InStock" type="xsd:boolean" default="false"/>

<xsd:attribute name="Reviewer" type="xsd:string" default=" "/>

</xsd:complexType>

</xsd:element>

82

Attributes

•  attributes   
,    elements.

•

Τα

attributes 

ε ίν α ι
 

π ά ν τ α
 

σ χ ε τ ι κ ά
 

� ε
 

τ ο
element 

σ τ ο
 

ο π ο ί ο
 

ο ρ ί ζ ο ν τ α ι
(nested).

<xsd:element name="foo">

<xsd:complexType>

<xsd:sequence>

…

</xsd:sequence>

<xsd:attribute name="bar" …/>

<xsd:attribute name="boo" …/>

</xsd:complexType>

</xsd:element>

"bar 

κ α ι
boo 

ε ί ν α ι
attributes 

τ ο υ
foo"

83

Τ α

attributesΑ ν ή κ ο υ ν

 

σ τ ο

element 

σ τ ο

 

ο π ο ί οε ν θ υ λ α κ ώ ν ο ν τ α ι

 (Book)

∆

η λ

,

τ ο

Book 

έχ ε ι

 3

attributes - Category,

InStock, 

κ α ι

Reviewer.

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

<xsd:attribute name="Category" use="required">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="autobiography"/>

<xsd:enumeration value="non-fiction"/>

<xsd:enumeration value="fiction"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:attribute> 

<xsd:attribute name="InStock" type="xsd:boolean" default="false"/>

<xsd:attribute name="Reviewer" type="xsd:string" default=" "/>

</xsd:complexType>

</xsd:element>

84

Element   
AttributesΠ α ρ ά δ ε ι γ � α

.  

Θ ε ω ρ ε ί σ τ ε
 

το
 

α κ ό λο υ θο

:

<elevation units="feet">5440</elevation>Το
 elevation element 

έ χ ε ι

 2 

π ε ρ ιο ρ ι σ �ο ύς

:

-

Ε χ ε ι α π λ ό
(integer) 

π ε ρ ι ε χ ό � ε ν ο

-

Ε χ ε ι
1 attribute, 

το

unitsΠ ώς
 

δ η λ ώ ν ο υ � ε

 

το

elevation?  �



22

85

<xsd:element name="elevation">

<xsd:complexType>

<xsd:simpleContent>

<xsd:extension base="xsd:integer">

<xsd:attribute name="units" type="xsd:string" use="required"/>

</xsd:extension>

</xsd:simpleContent>

</xsd:complexType>

</xsd:element>

1. 

Τ ο

 elevation 

π ε ρ ι έχ ε ι

 

έ ν α

attribute.  

-

ά ρ α

, 

π ρ έ π ε ι

 

ν α

 

χ ρ η σ ι J ο π ο ι ή σ ο υ J ε

<xsd:complexType>

2. 

Ο J ω ς

, 

τ ο

elevation 

δ ε ν

 

π ε ρ ι έχ ε ι

child elements (

γ ι α

 

τ ο

 

ο π ο ί οχ ρ η σ ι J ο π ο ι ο ύ J ε

 

τ ο

<complexType>). 

Α ν τ ί θ ε τ α

, 

τ ο

 elevation 

π ε ρ ι έχ ε ι

simpleContent.

3. 

Ε π ε κ τ ε ί ν ο υ J ε

 

τ ο

simpleContent (integer) ...

4. 

J ε

 

έ ν α

attribute.

1

2

3

4

86

Elements
1. Element 

� ε

 

α π λ ό

 

π ε ρ ι ε χ ό � ε ν ο

 - Simple Content.

∆ η λ ώ ν ο υ = ε  τ ο element χ ρ η σ ι = οπ ο ι ώ ν τ α ς έ ν α ν
built-in 

τ ύ π ο
:

<xsd:element name="numStudents" type="xsd:positiveInteger"/>

∆ η λ ώ ν ο υ = ε  τ ο element χ ρ η σ ι = οπ ο ι ώ ν τ α ς έ ν α ν
user-defined simpleType:

<xsd:simpleType name="shapes">

<xsd:restriction base="xsd:string">

<xsd:enumeration value="triangle"/>

<xsd:enumeration value="rectangle"/>

<xsd:enumeration value="square"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:element name="geometry" type="shapes"/>Ε ν α λ α κ τ ι κ ά
, =π ο ρ ο ύ = ε  ν α χ ρ η σ ι = οπ ο ι ή σ ο υ = ε

inline simpleType

ο ρ ι σ = ό
:

<xsd:element name="geometry">

<xsd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="triangle"/>

<xsd:enumeration value="rectangle"/>

<xsd:enumeration value="square"/>

</xsd:restriction>

</xsd:simpleType>

</xsd:element>

87

Elements
2.

Τ ο

Element 

π ε ρ ι έ χ ε ι

 Child ElementsΟ ρ ί ζ ο ν τ α ς child elements inline:

<xsd:element name="Person">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="FirstName" type="xsd:string"/>

<xsd:element name="Surname" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>Ε ν α λ α κ τ ι κ ά

, =π ο ρ ο ύ = ε  ν α δ η = ι ο υ ρ γ ή σ ο υ = ε  

έ ν α

named complexType

τ ο ν οπ ο ί ο κ α ι ν α χ ρ η σ ι = οπ ο ι ή σ ο υ = ε :

<xsd:complexType name="PersonType">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="FirstName" type="xsd:string"/>

<xsd:element name="Surname" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

<xsd:element name="Person" type="PersonType"/>
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Elements

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="BookPublication">

<xsd:complexContent>

<xsd:extension base="Publication" >

<xsd:sequence>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="Book" type="BookPublication"/>

3. 

Τ ο Element 

π ε ρ ι έ χ ε ι
 

έ ν α ν
complexType 

π ο υ
 

ε ί ν α ι ε π έκ τ α σ η ά λ λ ο υ

complexType
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Elements

<xsd:complexType name="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name= "SingleAuthorPublication">

<xsd:complexContent>

<xsd:restriction base="Publication">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:gYear"/>

</xsd:sequence>

</xsd:restriction>

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="Catalogue" type="SingleAuthorPublication"/>

4. 

Τ ο Element 

π ε ρ ι έ χ ε ι

 

έ ν α ν

complexType

π ο υ

 

ε ί ν α ι π ε ρ ι ο ρ ι σ � ός ά λ λ ο υ

complexType

90

Elements

<xsd:element name="apple">

<xsd:complexType>

<xsd:simpleContent>

<xsd:extension base="xsd:string">

<xsd:attribute name="variety" type="xsd:string" use="required"/>

</xsd:extension>

</xsd:simpleContent>

</xsd:complexType>

</xsd:element>

5. 

Τ ο Element 

π ε ρ ι έ χ ε ι

 

α π λ ό

 

π ε ρ ι ε χ ό � ε ν ο
 - Simple Content 

κ α ι
Attributes

Πα ρ ά δε ι γ 	α
.  <apple variety="Cortland">Large, green, sour</apple>

91

complexContent vs
simpleContent

• complexContent   
complexType

• simpleContent   
simpleType

<xsd:complexType name="…">

<xsd:complexContent>

<extension base="X">

…

</extension>

</xsd:complexContent>

</xsd:complexType>

X 

π ρ έ π ε ι

 

ν α

 

ε ίν α ι

complexType

<xsd:complexType name="…">

<xsd:simpleContent>

<extension base="Y">

…

</extension>

</xsd:simpleContent>

</xsd:complexType>

Y 

π ρ έ π ε ι
 

ν α
 

ε ίν α ι
simpleType

vs

92

group Element

• group element    
  elements.

• : group element    
 attributes!



24

93

<xsd:element name="Book" >

<xsd:complexType>

<xsd:sequence>

<xsd:group ref="PublicationElements"/>

<xsd:element name="ISBN" type="string"/>

<xsd:element name="Reviewer" type="string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="CD" >

<xsd:complexType>

<xsd:sequence>

<xsd:group ref="PublicationElements"/>

<xsd:element name="RecordingStudio" type="string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:group name="PublicationElements">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:string"/>

</xsd:sequence>

</xsd:group>Π α ρ ά δ ε ι γ � α χ ρ ή σ ης

 

το υ

<group> element

94

 group 

•  Group   global

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:group name="PublicationElements">

<xsd:sequence>

<xsd:element name="Title" type="xsd:string" minOccurs="0"/>

<xsd:element name="Author" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/>

<xsd:element name="Date" type="xsd:string"/>

</xsd:sequence>

</xsd:group>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:sequence>

...

</xsd:complexType>

</xsd:element>

∆

ε ε π ι τ ρ έ π ε τ α ι
inline 

τ ον
 

ο ρ ισ � ό
group.Π ρ έ π ε ι

 

ν α
 χ ρ η σ ι J ο π ο ι ή σ ε ι ς

 Έ ν α
 ref 

κ α ι
 

ν α
 ο ρ ίσ ε ι ς

 

τ ο
group 

globally.
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<!ELEMENT transportation (train | plane | automobile)>DTD:

XML Schema:

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.travel.org"

xmlns="http://www.travel.org"

elementFormDefault="qualified">

<xsd:element name="transportation">

<xsd:complexType>

<xsd:choice>

<xsd:element name="train" type="xsd:string"/>

<xsd:element name="plane" type="xsd:string"/>

<xsd:element name="automobile" type="xsd:string"/>

</xsd:choice>

</xsd:complexType>

</xsd:element>

</xsd:schema>

(see example10)Σ η J

: 

Η

 

ε π ι λ ο γ ή

 – choise

ε ί ν α ι
 exclusive-or, 

δ η λ
, transportation 

J π ο ρ ε ί
 

ν α
 

π ε ρ ι έχ ε ιJ ό ν ο έν α

element - train, 

ή
plane, 

ή
automobile.

96

 

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.binary.org"

xmlns="http://www.binary.org"

elementFormDefault="qualified">

<xsd:element name="binary-string">

<xsd:complexType>

<xsd:choice minOccurs="0" maxOccurs="unbounded">

<xsd:element name="zero" type="xsd:unsignedByte" fixed="0"/>

<xsd:element name="one" type="xsd:unsignedByte" fixed="1"/>

</xsd:choice>

</xsd:complexType>

</xsd:element>

</xsd:schema>

<!ELEMENT binary-string (zero | one)*>DTD:

XML Schema: Σ η J

:

1. 

Ε ν α

element 

J π ο ρ ε ί

 

ν α

 

φ τ ι ά ξ ε ι

 - fix 

τ η ν

 

τ ι J ή

 

τ ο υ

, 

J ε

 

τ ο

fixed attribute.

(see example 11)
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fixed/default Element

•   element,   
 fixed default .

–

Τ ό τ ε

, 

σ τ ο

instance document, 

R π ο ρ ε ί ς

 

να

 α φ ή σ ε ι ς

 

τ ο

 element 

ά δ ε ι ο

.

<element name="zero" fixed="0"/>

…

<zero>0</zero>ή

 

ο � ο ίω ς

:

<zero/>

<element name="color" default="red"/>

…

<color>red</color>ή

 

ο � ο ίω ς

:

<color/>
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<sequence> 
<choice>

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.life.org"

xmlns="http://www.life.org"

elementFormDefault="qualified">

<xsd:element name="life">

<xsd:complexType>

<xsd:sequence minOccurs="0" maxOccurs="unbounded">

<xsd:sequence minOccurs="0" maxOccurs="unbounded">

<xsd:element name="work" type="xsd:string"/>

<xsd:element name="eat" type="xsd:string"/>

</xsd: sequence>

<xsd:choice>

<xsd:element name="work" type="xsd:string"/>

<xsd:element name="play" type="xsd:string"/>

</xsd:choice>

<xsd:element name="sleep" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

<!ELEMENT life ((work, eat)*, (work | play), sleep)* >DTD:

XML Schema:
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 - Any Order

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Book"  maxOccurs="unbounded">

<xsd:complexType>

<xsd:all>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:all>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

XML Schema:

Π ρ ό β λ η J α

: 

δ η J ι ο υ ρ γ ί α

 

τ ο υ

element Book, 

π ο υ

 

π ε ρ ι έχ ε ι

Author, Title, Date, ISBN, 

κ α ι
Publisher,σ ε

any order (

Σ η J

: 

αυ τ ό

 

ε ί ν α ι

 

δ ύ σ κ λ ο λ ο κ α ι

 

άσ χ η J ο

 

σ τ α

DTDs).

<all> 

σ η J α ί ν ε ι

 

ό τ ι
 

τ ο
Book 

π ρ έ π ε ι
 

ν α
 

π ε ρ ι έχ ε ι
 

ό λ α
 

τ α
child elements, 

σ ε
 

ο π ο ι α δ ή π ο τ ε
 

σ ε ι ρ ά
.

(see example 12)
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 <all>

• Elements 

δ η λ ω R έ να
 

R έ σα
 

σ ε

<all> 

π ρ έ π ε ι

 

να

 έ χ ο υ ν
 

τ ι R ή
maxOccurs 

ί σ η

 

R ε

"1" (minOccurs R π ο ρ ε ί
 

να
 

ε ί να ι
"0" 

ή
"1")

•

Α ν
 

έ να ς
complexType 

χ ρ η σ ι R ο π ο ι ε ί

<all> 

κα ι

 ε π ε κ τ ε ί ν ε ι
 

κ ά π ο ι ο ν

 

ά λ λ ο

 

τ ύ π ο

, 

τ ό τ ε

 

ο

 

τ ύ π ο ς

 πα τ έ ρα ς π ρ έ π ε ι

 

να

 

έ χ ε ι

 

ά δ ε ι ο

 

π ρ ι ε χ ό R ε ν ο

.

•

Τ ο
<all> 

δ ε ν

 

R π ο ρ ε ί

 

να

 

ε ν θ υ λα κ ω θ ε ί

 

σ ε

 
<sequence>, <choice>, 

ή

 

ά λ λ ο

<all>

•

Τα
 

π ε ρ ι ε χ ό R ε να

 

τ ο υ

<all> 

π ρ έ π ε ι

 

να

 

ε ί να ι

 

α π λ ά

elements.  ∆

ε ν

 

R π ο ρ ε ί

 

να

 

π ε ι έ χ ε ι

<sequence> 

ή

<choice>
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Empty Element

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.photography.org"

xmlns="http://www.photography.org"

elementFormDefault="qualified">

<xsd:element name="gallery">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="image" maxOccurs="unbounded">

<xsd:complexType>

<xsd:attribute name="href" type="xsd:anyURI" use="required"/>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

<image href="http://www.xfront.com/InSubway.gif"/>

Schema:

Instance

doc (snippet):

Do Lab 10

<!ELEMENT image EMPTY>

<!ATTLIST image href CDATA #REQUIRED>
DTD:

(see example 13)
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No targetNamespace

(noNamespaceSchemaLocation)
•

Μ ε ρ ι κ έ ς φ ο ρ έ ε ς θ έ λ ε ι ς
 

ν α
 

δ η � ι ο υ ρ γ ή σ ε ι ς
 

έ ν α
schema 

χ ω ρ ί ς
 

ν α
 σ υ σ χ ε τ ί σ ε ι ς

 

τ α

elements 

� ε
 

έ ν α
namespace.

•

Τ ο

targetNamespace attribute 

ε ί ν α ι
 

έ ν α
 

π ρ ο α ι ρ ε τ ι κ ό
attribute 

τ ο υ
<schema>.  

Ε τ σ ι
,

α ν
 

δ ε
 

θ έ λ ε ι ς
 

ν α
 

δ η λ ώ σ ε ι ς
 namespace 

γ ι α
 

τ ο
 

schema 

σ ο υ
, 

� η
 

χ ρ η σ ι � ο π ο ι ή σ ε ι ς
 

τ ο
 targetNamespace attribute.

•

Σ υ ν έ π ε ι ε ς
 

� ή ύ π α ρ ξ η ς
namespace

– 1. 

Σ τ ο
instance document 

δ ε ν
 

ε ξ ε ι δ ι κ ε ύ ε ι ς
 

τ α
elements.

– 2. 

Σ τ ο
instance document, 

α ν τ ί
 

ν α
 

χ ρ η σ ι � ο π ο ι ε ί ς
schemaLocation 

χ ρ η σ ι � ο π ο ί η σ ε
noNamespaceSchemaLocation.
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(see example14)

∆

ε ν υ π ά ρχ ε ι

targetNamespace

attribute, 

δ ε ν
 

υ π ά ρ χ ε ι
default namespace.

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

elementFormDefault="qualified">

<xsd:element name="BookStore">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Book" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element ref="Title"/>

<xsd:element ref="Author"/>

<xsd:element ref="Date"/>

<xsd:element ref="ISBN"/>

<xsd:element ref="Publisher"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>
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<?xml version="1.0"?>

<BookStore xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:noNamespaceSchemaLocation= "BookStore.xsd">

<Book>

<Title>My Life and Times</Title>

<Author>Paul McCartney</Author>

<Date>1998</Date>

<ISBN>1-56592-235-2</ISBN>

<Publisher>McMillin Publishing</Publisher>

</Book>

…

</BookStore>

(see example14)

1. ∆

ε ν
 

υ π ά ρχ ε ι
default 

δ ή λ ω σ η

 namespace.  

Ο π ό τ ε

, 

κ α ν έ ν α

 

α π ό

 

τ α

elements 

δ ε ν

 

σ χ ε τ ί ζ ε τ α ι

 

J ε

namespace.

2. ∆

ε ν
 

χ ρ η σ ι J ο π ο ι ε ί τ α ι

xsi:schemaLocation . 

Α ν τ ί θ ε τ α

, 

χ ρ η σ ι J ο π ο ι ε ί τ α ι

xsi:noNamespaceSchemaLocation
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∆

•    element  
  , . ., «   

Numbers element    
».Π α ρ ά δ ε ι γ J α

: 

Γ ι α

 

έ ν α

 

έ γ γ ρ α φ ο

 

π ο υ

 

π ε ρ ι έχ ε ι

 

J ι α

 

λ ο τ α ρ ί α

, 

έχ ο υ J ε

:

<Numbers>12 49 37 99 20 67</Numbers>Π ώ ς

 

δ η λ ώ ν ο υ J ε

 

τ ο

 element Numbers ...

(1)  

ν α

 

π ε ρ ι έχ ε ι

 

J ι α

 

λ ίσ τ α

 

α π ό

integers, 

κ α ι

(2)  

Κ ά θ ε

integer 

ν α

 

π ε ρ ι ο ρ ί ζ ε τ α ι

 

α π ό

1 

ω ς

 99, 

κ α ι

(3)  

ο

 

σ υ ν ο λ ι κ ό ς

 

α ρ ι θ J ό ς σ τ η

 

λ ίσ τ α

 

ν α

 

ε ί ν α ι

 

α κ ρ ι β ώ ς

 6.
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<?xml version="1.0"?>

<LotteryDrawings xmlns="http://www.lottery.org"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation=

"http://www.lottery.org

Lottery.xsd">

<Drawing>

<Week>July 1</Week>

<Numbers>21 3 67 8 90 12</Numbers>

</Drawing>

<Drawing>

<Week>July 8</Week>

<Numbers>55 31 4 57 98 22</Numbers>

</Drawing>

<Drawing>

<Week>July 15</Week>

<Numbers>70 77 19 35 44 11</Numbers>

</Drawing>

</LotteryDrawings>

Lottery.xml (see example19)
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.lottery.org"

xmlns="http://www.lottery.org"

elementFormDefault="qualified">

<xsd:simpleType name="LotteryNumbers">

<xsd:list itemType="xsd:positiveInteger"/>

</xsd:simpleType>

<xsd:element name="LotteryDrawings">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Drawing" minOccurs="0" maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Week" type="xsd:string"/>

<xsd:element name="Numbers" type="LotteryNumbers"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

Lottery.xsd 108

LotteryNumbers --> Need 
Stronger Datatyping

•

Η λ ίσ τ α
 

σ τ ο
 

π ρ ο η γ ο ύ ~ ε ν ο
schema 

ε ίχ ε

 2 

π ρ ο β ή ~ α τ α

:

–

Ε π έ τ ρ ε π ε
 

σ τ α
<Numbers> 

ν α

 

π ε ρ ι έχ ο υ ν

 

α υ θ α ί ρ ε τ α

 ~ ε γ ά λ η
 

λ ίσ τ α
–

Ο ι
 

α ρ ι θ ~ ο ί
 

σ τ η
 

λ ίσ τ α
 

~ π ο ρ ε ί

 

ν α

 

ε ί ν α ι

 

ο π ο ι οσ δ ή π ο τ ε

positiveInteger

•

Π ρ έ π ε ι
 

ν α
:

–

Ν α
 

π ε ρ ι ο ρ ίσ ο υ ~ ε

 

τ ο

 

~ ή κ ο ς

 

τ η ς

 

λ ίσ τ α ς

 

σ ε τ ι ~ ή

="6"

–

Ν α
 

π ε ρ ι ο ρ ίσ ο υ ~ ε

 

τ α

 Numbers 

σ ε

maxInclusive τ ι ~ ή
="99"
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.lottery.org"

xmlns="http://www.lottery.org"

elementFormDefault="qualified">

<xsd:simpleType name="OneToNinetyNine">

<xsd:restriction base="xsd:positiveInteger">

<xsd:maxInclusive value="99"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="NumbersList">

<xsd:list itemType="OneToNinetyNine"/>

</xsd:simpleType>

<xsd:simpleType name="LotteryNumbers">

<xsd:restriction base="NumbersList">

<xsd:length value="6"/>

</xsd:restriction>

</xsd:simpleType>         

<xsd:element name="LotteryDrawings">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Drawing" minOccurs="0" maxOccurs="unbounded">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Week" type="xsd:string"/>

<xsd:element name="Numbers" type="LotteryNumbers"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

Lottery.xsd (see example19) 110

<xsd:simpleType name="OneToNinetyNine">

<xsd:restriction base="xsd:positiveInteger">

<xsd:maxInclusive value="99"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="NumbersList">

<xsd:list itemType="OneToNinetyNine"/>

</xsd:simpleType>

<xsd:simpleType name="LotteryNumbers">

<xsd:restriction base="NumbersList">

<xsd:length value="6"/>

</xsd:restriction>

</xsd:simpleType>Ο τ ύ π ο ς
NumbersList

ε ί ν α ι
 

J ι α
 

λ ίσ τ α
 

ό π ο υ
 

ο
 

τ ύ π ο ς
 

κ ά θ ε
 

α ν τ ι κ ε ι J έ ν ο υ
 

τ η ς
 

ε ί ν α ι
OneToNinetyNineΟ

 

τ ύ π ο ς
 LotteryNumbers

π ε ρ ι ο ρ ί ζ ε ι
 

τ ο ν
 

τ ύ π ο
NumbersList 

σ ε
 

J ή κ ο ς
 6
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<xsd:simpleType name="OneToNinetyNine">

<xsd:restriction base="xsd:positiveInteger">

<xsd:maxInclusive value="99"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="NumbersList">

<xsd:list itemType="OneToNinetyNine"/>

</xsd:simpleType>

<xsd:simpleType name="LotteryNumbers">

<xsd:restriction base="NumbersList">

<xsd:length value="6"/>

</xsd:restriction>

</xsd:simpleType>Ε ν α λ α κ τ ι κ ά

,

<xsd:simpleType name="LotteryNumbers">

<xsd:restriction>

<xsd:simpleType>

<xsd:list itemType="OneToNinetyNine"/>

</xsd:simpleType>

<xsd:length value="6"/>

</xsd:restriction>

</xsd:simpleType>
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   list 
• ∆

εν - π ορ ε ί
 

ν α
 

έ χ ο υ - ε
 list 

α π ό
lists

–

δη λ
., 

δ ε ν
 

? πο ρε ίς
 

ν α
 

δη ? ι ο υ ρ γ ήσ ε ι ς
 

έν α
 

τ ύ πο

 list 

α π ό

 

ά λ λο

 

τ ύ πο

 list.

•

δ εν
 

- π ορ ε ί ς
 

ν α
 

δ η - ι ο υρ γ ή σ ε ι ς
 

λ ί σ τα
 

α π ό

complexTypes
–

δη λ
., lists 

ε φ α ρ � ό ζο ν τ α ι
 

� ό ν ο
 

σ ε
 simpleTypes

•

Σ τ ο
 instance document, 

πρ έ π ε ι
 

ν α δι α χ ω ρ ίσ ει ς

 

κ ά θ ε

 

α ν τι κ ε ί/ ε ν ο

 τ η ς
 

λ ίσ τ α ς
 

/ ε
 white space (blank space, tab, 

ή

carriage return)
•

Τα
 

- όν α
facets 

τ ο υ
 

τ ύ π ο υ
list 

ε ίν α ι

:
– length: use this to specify the length of the list

– minLength: use this to specify the minimum length of the list

– maxLength: use this to specify the maximum length of the list

– enumeration: use this to specify the values that the list may have

– pattern: use this to specify the values that the list may have
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simpleTypes

1. simpleType 

π ο υ

 

χ ρ η σ ι � ο π ο ι ε ί

built-in base type:

<xsd:simpleType name= "EarthSurfaceElevation">

<xsd:restriction base="xsd:integer">

<xsd:minInclusive value="-1290"/>

<xsd:maxInclusive value="29035"/>

</xsd:restriction>

</xsd:simpleType>

2. simpleType 

π ο υ

 

χ ρ η σ ι � ο π ο ι ε ί ά λ λ ο

simpleType 

ως

base type:

<xsd:simpleType name= "BostonSurfaceElevation">

<xsd:restriction base="EarthSurfaceElevation">

<xsd:minInclusive value="0"/>

<xsd:maxInclusive value="120"/>

</xsd:restriction>

</xsd:simpleType>
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Summary of Declaring 
simpleTypes

3. simpleType 

π ο υ

 

ο ρ ί ζ ε ι

 

τ ύ π ο

list:

<xsd:simpleType name= "LotteryNumbers">

<xsd:list itemType="OneToNinetyNine"/>

</xsd:simpleType>

where the datatype OneToNinetyNine is declared as:

<xsd:simpleType name= "OneToNinetyNine">

<xsd:restriction base="xsd:nonNegativeInteger">

<xsd:maxInclusive value="99"/>

</xsd:restriction>

</xsd:simpleType>

4. 

Ε ν α λ ακ τ ικ ά
, 

χ ρ η σ ι � ο π ο ι ώ ν τ ας
inlined simpleType:

<xsd:simpleType name= "LotteryNumbers">

<xsd:list>

<xsd:simpleType>

<xsd:restriction base="xsd:nonNegativeInteger">

<xsd:maxInclusive value="99"/>

</xsd:restriction>

</xsd:simpleType> 

</xsd:list>

</xsd:simpleType>
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any Element

•

Τ ο

<any> element 

ε π ι τ ρ έ π ε ι

 

σ τ ο ν

 

σ υ γ γ ρα φ έα
 τ ο υ

 XML 

ε γ γ ρ άφ ο υ να

 

ε π ε κ τ ε ί ν ε ι

 

τ ο

 

έ γ γ ρα φ ό
 

τ ο υ
 R ε

 elements 

π ο υ

 

δ ε ν

 

ο ρ ί ζ ο ν τα ι

 

σ τ ο
 schema.

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

<xsd:any  minOccurs="0"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>Τ ώ ρ α έ ν α

 XML 

έ γ γ ρ α φ ο
 

J π ο ρ ε ί
 

ν α
 

π ε ρ ι έχ ε ι
 

κ α ι
 

ά λ λ α
  elements (

J ε τ ά
 

τ ο
<Publisher>)
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anyAttribute
•

Τ ο
<anyAttribute> element 

ε π ι τ ρ έ π ε ι

 

σ τ ο ν

 σ υ γ γ ρα φ έα
 

τ ο υ
 XML 

ε γ γ ρ άφ ο υ να

 

ε π ε κ τ ε ί ν ε ι

 τ ο
 

έ γ γ ρα φ ό
 

τ ο υ
 

R ε
 Attributes π ο υ

 

δ ε ν

 ο ρ ί ζ ο ν τα ι
 

σ τ ο
 schema.

<xsd:element name="Book">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Title" type="xsd:string"/>

<xsd:element name="Author" type="xsd:string"/>

<xsd:element name="Date" type="xsd:string"/>

<xsd:element name="ISBN" type="xsd:string"/>

<xsd:element name="Publisher" type="xsd:string"/>

<xsd:any  minOccurs="0"/>

</xsd:sequence>

<xsd:anyAttribute/>

</xsd:complexType>

</xsd:element>
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.repository.org"

xmlns="http://www.repository.org"

elementFormDefault="qualified">

<xsd:element name="Reviewer">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Name">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="First" type="xsd:string"/>

<xsd:element name="Last" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:attribute name="id" type="xsd:ID"/>

</xsd:schema>

SchemaRepository.xsd (see example24)
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<?xml version="1.0"?>

<BookSeller xmlns="http://www.BookRetailers.org"

xmlns:sr="http://www.repository.org"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation=

"http://www.BookRetailers.org

BookSeller.xsd

http://www.repository.org

SchemaRepository.xsd">

<Book sr:id="P.M.">

<Title>My Life and Times</Title>

<Author>Paul McCartney</Author>

<Date>1998</Date>

<ISBN>1-56592-235-2</ISBN>

<Publisher>McMillin Publishing</Publisher>

<Reviewer xmlns="http://www.repository.org">

<Name>

<First>Roger</First>

<Last>Costello</Last>

</Name>

</Reviewer>

</Book>

<Book sr:id="R.B.">

<Title>Illusions: The Adventures of a Reluctant Messiah</Title>

<Author>Richard Bach</Author>

<Date>1977</Date>

<ISBN>0-440-34319-4</ISBN>

<Publisher>Dell Publishing Co.</Publisher>

</Book>

</BookSeller>

BookStore.xml (see example24)
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Version Management

•

Τ ο

schema element 

έχ ε ι

 

έ ν α

 

π ρ ο α ί ρ ε τ ι κ ό

attribute,

τ ο
version, 

τ ο

 

ο π ο ί ο

 

~ π ο ρ ε ί

 

κ α ν ε ί ς

 

ν α

 

χ ρ η σ ι ~ ο π ο ι ή σ ε ι
 

γ ι α
 ν α

 

κ ρ α τ ά ε ι

 

τ η ν

 

έ κ δ οσ η

 

τ ο υ

schema

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.books.org"

xmlns="http://www.books.org"

elementFormDefault="qualified"

version="1.0">

...

</xsd:schema>
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nil 

•

Μ πο ρε ίς ν α
 

δη λ ώσ ε ι ς
 

σ ε
 

έν α
 schema 

ό τ ι
 

έν α
 element 

? πο ρε ί

 

ν α

 

ε ίν α ι

 nil 

σ το

instance 
document.  Empty 

πε ρ ι ε χ ό ? ε ν ο
vs nil:

– Empty: 

Το
element 

? ε
empty 

π ε ρ ι ε χ ό
 ε ν ο πε ρ ι ο ρ ί ζε τ α ι

 

ν α

 

? η ν

 

έ χε ι

 

πε ρ ι ε χ ό ? ε ν ο

.

– nil: 

Το
instance document element 

? πο ρ ε ί

 

ν α

 

πε ι

 

ό τ ι

 

δε ν

 

υ π ά ρ χε ι

 

δ ι α θ έσ ι ? η

 

τ ι ? ή

 θ έ το ν τ α ς
 

το
 attribute - xsi:nil –

ν α
 

ισ ο ύ τ α ι

 

? ε

 'true'

<xsd:element name="PersonName">

<xsd:complexType>

<xsd:element name="forename" type="xsd:NMTOKEN"/>

<xsd:element name="middle" type="xsd:NMTOKEN" nillable="true"/>

<xsd:element name="surname" type="xsd:NMTOKEN"/>

</xsd:complexType>

</xsd:element>

<PersonName>

<forename>John</forename>

<middle xsi:nil="true"/>

<surname>Doe</surname>

</PersonName>

XML Schema:

XML instance

document:

Τ ο π ε ρ ι ε χ ό J ε ν ο

 

τ ο υ

middle Μ π ο ρ ε ί

 

ν α

 

ε ί ν α ι

 

τ ι J ή

 

τ ύ π ο υ

NMTOKEN,

ή

 

ν α

 

J η ν

 

ε ί ν α ι

 

ο ρ ισ J έ ν ο

.
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Mixed 

•

Σ ε ό λα

 

τα

 

π α ρ α δ ε ί γ - α τ α τ ο

 

π ερ ι ε χ ό - εν ο

 

κ ά θ ε

 

ή τα ν

 

ε ί τ ε

–

ό λα

elements, 

ή

–

Ό λα

 

δ ε δ ο - έν α

•

Εν α

element 

π ο υ

 

π ερ ι έ χ ε ι σ υν δ υ α σ - ό

 elements 

κα ι

(string) 

δ ε δ ο - έν ω νκα λ έ ί τα ι

"mixed content".

•

Τ ο

 Mixed content 

έ χ ε ι

 

π ο λ λ έ ς

 

ε φ α ρ - ο γ έ ς

.  

Π

.

χ

, 

η

 XSLT 

χρ η σ ι - ο π ο ι ε ί

mixed 

content 

σ υ χν ά

 

σ ε

template rules, 

π

.

χ

.,

<xsl:template match="Book">

The title of the book is: 

<xsl:value-of select="Title/text()"/>

The author of the book is:  

<xsl:value-of select="Author/text()"/>

</xsl:template>

∆ε ί τε ό τ ι τ ο π ε ρ ιε χ ό �ε ν ο τ ο υ

xsl:template element ε ίν α ι σ υ ν δ υ α σ � ός string δε δ ο � έν ω ν κα ι elements.
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Mixed Content 
  Element

• <complexType> element   
attribute, mixed.  By 

default, mixed="false".

•     element 
  mixed content 

 <complexType
mixed="true">
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<?xml version="1.0"?>

<Letter xmlns="http://www.letter.org"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation=

"http://www.letter.org

Letter.xsd">

<Body>

Dear Sirs:

This letter is to inform you that we are

are finding your tool <emp> very </emp> useful.

</Body>

</Letter>

Letter.xml (see example36)
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<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

targetNamespace="http://www.letter.org"

xmlns="http://www.letter.org"

elementFormDefault="qualified">

<xsd:element name="Letter">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="Body">

<xsd:complexType mixed="true">

<xsd:sequence>

<xsd:element name="emp" type="xsd:string"/>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

Letter.xsd (see example36)


